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CLAIMS (as originally filed and published) 



A i3vjrocedure to measure or exert optically-induced 
forced on at least one particle in the focus of an op- 
tical icage with the following steps: 

a) the Vocus is positioned in a microelectrode ar- 
rangement with a three-dimensional electrical field 
that ha^e a field gradient which forms an electrical 
capture \area and the focus is at a distance from 
the capture area, and 

b) the amplitude of the electrical field, the light 
power of tlrfe light beam forming the optical cage, 
and/or the distance of the capture area from the 
focus are varied to detect at which of said varied 
field properties the particle is moved from the fo- 
cus to the captNire area or vice versa, or to at 
least to temporarily, move the particle into the 
capture area. 

The process according /tt\) claim 1 in which a particle 
is placed in the focus oV capture area to measure op- 
tically-induced force^\and the optically-induced 
forces are measured from tire amplitude of the electri- 
cal field and the distance\of the capture area from 
the focus when the particle \moves from the focus to 
the capture area or vice versa^ 



3. The process according to claim \2 in which the opti- 
cally-induced forces are repeatedly measured for all 
relevant directions in space corresponding to mutual 
alignment of the positions of the f\cus to the capture 
area . 
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4. Tne process according to claim 2 or 3 in which the 
optsical cage is calibrated by determining the rela- 
tionship between the light power to generate the opti- 
cal cage and the forces induced on a particle in the 
opticaY cage. 

5. The process according to one of claims 2_ -^ 4 in which 

the distance between the focus and capture area is at 
least one-\enth of the particle diameter. 

6. The process Xaccording to one of the above claims in 
which the capture area is a capture point thatT~~Ts^in 
the beam fieldXof the optical cage so that the parti- 
cle moves back a^nd forth between the capture point and 
focus when the amplitude of the electrode signals or 
light power is loWered or increased, and the associ- 
ated value of the amplitude is used to measure the op- 
tically-induced forces . 

7. The process accordir/g \<p claim 1 in which at least one 
particle is in the tocms^ancl at least one second par- 
ticle is in the captfuse area to determine bonding 
forces between the mic^osycopic particles, whereby the 
first and second particle^s contact each other for a 
predetermined contact periad, and then the amplitude 
of the electrical field, toe light power and/or the 
distance of the capture area Vrom the focus are varied 
until the first particle can lie moved with the focus 
from the capture area and second particle, whereby the 
binding forces between the parVicles are determined 
from the amplitude of the electSrical field and the 
light power when the particle movea. 

8. The process according to one of thev above claims in 
which the electrodes of the microelect^rode arrangement 
are alternat ingly supplied with signal^ phase-shifted 
180° and/or with rotation-generating signals with a 



predetermined phase division. 

The brocess according to one of the above claims in 
which Ythe capture area is separated by at least one 
field oarrier from the optical cage. 

The process according to claim 1 in which numerous 
particles Vre sequentially irij~5tfted into the capture 
area that ane positioned in set positions with the op- 
tical cage iV the capture area relative to possibly 
existing partiVles in the capture area. 

The process accoVding to one of c laim s ^l - 6 in which 
the light beam on the optical cage is adjusted and/or 
the capture quality, symmetry or other calibration 
properties of the ootical cage are measured. 



The process accordingYtoLone of claims 1 - 6 in which 
the particle is chaj 
optically- induced f oj 



asqerised based ori the measured 



The process according t\} None of the above claims in 
which the particle movement^ is optically and7or ~* elec- 
trically detected . 



The process according to one V>f the above claims in 
which the particles are synthetic or natural particles 
with a size below 200 pm. 

The process according to one of tW above cl^ims^ in 
which the particles are biological c\lls or their com- 
ponents , 



The process according to one of the aftpve claims in 
which the transitional movement of the particle from 
the capture area to the focus or vice vers\ is used to 
adjust the optical cage. 



17. device to measure or exert optically-induced forces 
on\at least one particle in the focus of an optical 
cage\that comprises : 

- a tiuid microsystem with a microelectrode arrange- 
ment \that is set up to form a three-dimensional 
electrical field with an electrical capture area, 

- an illuminating device that is set up to form an op- 
tical cage in the microelectrode arrangement of the 
microsystem, and 

- an monitoriVg and/or detection device to measure the 
movement of particles in the microelectrode arrange- 
ment . 

18. The device according to c l^a^%^l 7 in which the micro- 
electrode arrangement comprises flat electrodes that 
are in groups on tWo spaced substrates of which at 
least one is transparent . 



19. The device according t/ 
ness of the transparent 



rrm — Lg^ in which the thick- 
jstrate is less than 500 pm. 



20. The device according to i^I^im 18 in which the elec- 
trodes are attached to fkc\ng surfaces of the sub- 
strates, and the substrates We separated from each 
other by a spacer that forms \a suspension area into 
which the focus of the optical \age can be coupled by 
the illumination device through \pne of the two sub- 
strates . 

21. The device according to claim 20 in Vhich the suspen- 
sion area is part of a channel structure through which 
the particles are introduced by means o\ a flow of so- 
lution into the field of the microelectrode arrange- 
ment . 
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The device according to one of claims 17 - 2l\in which 



the "toicroelectrode arrangement comprises numerous 
electrodes that are set up to generate a multipole 
field wi\h an electrical field distribution symmetri- 
cal in theVx, y and/or z direction. 

The device according to one of claims^JJZ-. - 22 in which 
the electrodes\ are coated with an insulating, dielec- 
tric layer or consist of metals that are essentially 
inert to the suspension liquid in the microsystem. 

The device according to claim 23 in which the elec- 
trodes consist of ^latinum^ titanium, tantalum or 
gold . 



The device according to 
electrodes are construe 
using methods from seirfarCo 
constructed using hybrid te 



of claims 17 - 24 in which 



in three-dimensional shapes 
tor technology, or are 
lques . 



iuci 



1 

The use of a procedure or a device according to one of 
the prior claims to calibrate a \aser tweezer, 



The use of a procedure or a device ^according to one of 
the prior claims to selectively stimulate biological 
cells . 
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